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microbiological criteria aimed at assuring a safe food supply. On the other
hand, while raw meat and poultry are notorious as vehicles in foodborne
salmonellosis outbreaks, the application of microbiological criteria for
these products would be impractical as a control means as they would not
lessen the problem (see Chapter 9, parts B and D).

OPPORTUNITIES FOR CONTAMINATION

Some raw foods are commonly contaminated with potentially dangerous
pathogenic and toxigenic microorganisms. Salmonella spp. and Campy-
lobacter spp. are frequently found on raw meat and poultry. Recent surveys
have shown that 37% of the broiler chickens on the market carried viable
salmonellae. The incidence of these organisms in fresh pork is somewhat
lower than that in poultry, and in beef it is lower still (Bryan et al., 1979;
Tompkin, 1978). Salmonellae cannot be assumed to be absent from any
raw animal product and have been ruled by the courts as an inherent defect
in red meats and poultry (APHA v. Butz, 1974).

Vegetables may carry spores of C. botulinum, Clostridium perfringens,
and Bacillus cereus from the soil. Also, up to 50% of food handlers shed
staphylococci from their upper respiratory tracts. While small numbers of
these organisms can be expected in foods, they present no hazard. Mi-
crobiological criteria, therefore, are not indicated unless opportunities for
growth occur. Shellfish from polluted waters may be contaminated with
various intestinal pathogens, including salmonellae and viruses (e.g.,
hepatitis A, ECHO, and Norwalk-like agent). Use of microbiological cri-
teria as part of the National Shellfish Sanitation Program assists in pro-
viding protection from these agents.

On the other hand, marine fish and crustaceans, particularly those from
warm waters, often carry Vibrio parahaemolyticus. In this instance, mi-
crobiological criteria for this bacterium would be unwise (see Chapter 4).
It would be unrealistic to exclude these and similar raw products from the
food supply simply because they contain a potentially dangerous micro-
organism; they can be rendered safe by appropriate processing and cook-
ing.

OPPORTUNITIES FOR GROWTH

Growth of pathogenic microorganisms in a food increases the likelihood
of disease. Multiplication of hazardous microorganisms in a food is de-
termined by the usual conditions that affect growth, i.e., available nu-
trients, pH, water activity, concentration of inhibitory chemicals (e.g.,